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NUMA Geographic Perspective

" Five Themes of Geography
" | ocation
" People, Places, Time, Direction, and Distance
" Places
®" Human and Physical characteristics

" Human-Environmental Interactions
" Humans modify the environment
" Humans depend on the environment

" Movement
" People, Goods, and Ideas

" Regions
® Formal, Functional, and Perceived
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NUMA Research Issues

" U.S. Population Compton e e o o et
composition becoming
Increasingly more urban b

40,0

" Urban land growth rate
exceeding urban population
growth

" Majority of urban growth
spreading into rural
landscapes

" Relatively cheap
agricultural land
encourages development
on the urban fringe
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Research Assumptions

Metropolitan areas Fastest growing economies
continue to be the .
economic engines driving
regional urbanization

Urban form follows
densification thresholds
and infrastructure
development

Urbanization is occurring
faster in exurbia as R,
compared to rural,

suburban, & urban areas

Regions with the highest
socioeconomic and
demographic growth rates
should be the fastest
urbanization engines
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Research Hypotheses

Do urban growth rates, urban
form patterns, and land use
transitions vary between
Economic Areas?

Does urbanization vary
depending on the primary Core-
Based Statistical Area within an
Economic Area?

Can land use transition
probabilities be used to
forecast rural-to-urban

transformations?

Are specific Economic Areas
and urban forms causing
greater ecological and societal
Impacts?
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Research Methodology

Classify Economic Areas
based on Core-Based
Statistical Area tiers

Stratify Economic Areas
using Average
Population/Gross
Regional Product rates

Select Areas of Interest

® Austin and San
Antonio, Texas
Economic Areas

Subdivide Economic
Areas

" Rural-to-Urban
Continuum Codes

Extract indicators from
Metrics database

Conduct Land Use Trend
Analysis and compute
Human migratory paths
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FYO6 Project Funding

" NUMA Budget

" Geographic Analysis and Monitoring SIR

= $381K Total
m $255K: Government FTE Salaries
® $76K: SAIC Contractor
® $10K: Discretionary Operating Expenses
" $41K: RMGSC Overhead Cost Assessment

" Edwards-Trinity CR Integrated Science Partnership
" $10K Geography allocation

" NUMA Team
" RMGSC (3) Government FTE’s and (1) SAIC Contractor

" GAM NUMA Statement of Intent
" (5) Geographic Research Subtasks




Urbanization Logical Model

Fgpurse 5. Tha DFSIN frameeock

Dirivers

Human Presures

" Agent
" Driver
" Process

Musterinh mees
L. oaebe @l ButFaenls

mvd contamimmis

" Pressure = .
= Action

" State
" Pattern
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Monitoring Urbanization

" Physical Urbanization
Model

" |Inventoried ~2600 batrics Eviakines

indicators for monitoring | e
landscape change

® Created Metrics Access
database

" Provide capability to
guery Metrics database

for urbanization
monitoring indicators

——
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Land Use Trend Analysis
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Land Use Trends — San Antonio

Economic Area 144, San Antonio, TX: LULC Change 1977 - 2000
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Land Use Trends — Exurban (San Antonio)

Economic Area 144, San Antonio, TX: LULC Change 1977 - 2000 [ = - ]
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" Developed a
statistical module to
analyze temporal
urban form
characteristics

" ArcGIS Model
Builder and Excel
emulate SLEUTH and
FRAGSTATS metrics
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Human Migration - Population

Austin-Round Rock MSA Population Center

" “Five Themes of
Geography”

" M O V e m e n t O f . ;GIZE San Antonio MSA Population Center
people, goods, F Y B
and ideas ! B

& 2020

" Temporal - VT R
migration ——
analysis allows
monitoring of
potential future
stress locations
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Migration — Urbanized Area & Commuting

Economic Area 13: Austin—-Round Rock, Texas
Human Migration Analysis
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Land Use Modeling

NUMA Process Flaw Chart

" |nvestigate estimating
and simulating
landscape change

" Model would be demand-
side driven rather than
supply-side (SLEUTH)

" Urbanization as a
modeling process
follows Logical Data o [
Model architecture

Where:

R = Roads

G = Governmenl PalicyiZoning
& = Blope

Urban Proximity

U=
T = Transiton Mairix
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Urbanization Demands and Impacts

" \Water diversions to
augment ground-
water usage

B Austin and San
Antonio traffic
congestion

= San Antonio ozone
levels

" Land use
development on
Edwards Aquifer
recharge areas

" Value of non-
agricultural versus
agricultural land

- Endangered SpeCIeS Fi eB-MIa Iizle"t'u'al er'hla.n -]
habitat e ez 2000 O
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Geography Science Plan

" Geography for a
Changing World

" Strategic Actions

" 1.6 —develop and
Implement a strategy
for understanding the
urban environment




NUMA Cooperators — MRGB Study

USGS New Mexico
Water Science Center

NM Office of the State
Engineer ._
NM Bureau of Geology QJses
and Mineral Resources |

Middle Rio Grande

C . I f - - G d-Water Resources of
ouncii o Ground Wale Rescurces of
Governments i rac New e

University of New
Mexico — Earth Data
Analysis Center
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NUMA Partnerships: Edwards-Trinity

USGS Water Resources . &
Discipline — Austin & g
San Antonio
University of Texas at
Austin: Community &
Regional Planning
Department

Greater Austin-San
Antonio Corridor
Council

Texas Commission on
Environmental Quality

USGS Geologic
Discipline
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NUMA FY06 Customers/Clients

" Federal Highways and

Texas DOT

® San Antonio temporal LULC
data distributed for US
Highway 181/Loop 1604 Toll
Road litigation

" Capital Area
Metropolitan Planning

Organization

" Distributed Austin temporal
LULC to assist 2035
Regional Plan’s public
urban growth visioning
efforts
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Publications

" USGS NUMA
Factsheet (FS-
2006-3040)

" | and Use Trend
Analysis
manuscript

" Human Migration
poster
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Outreach and Marketing

e Gt chaspiog vl - Ty BT
NUMA mNational Urbanization Monitoring Assessment

Presented “Land Use Change
In South Central Texas” at
the FHWA Land Use &
Transportation Planning
Workshop

USGS assistance provided to
GAO “Urbanization,
Agriculture, and Endangered
Species Habitat” Study

Developing DRAFT USGS
NUMA website visualizing
temporal urban landscape
change
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Land Use Trend Analysis Issues

" Vintage of Texas GAP
LULC

" USGS technical peer-
review of NUMA temporal
LULC data

B Texas GAP data
determined to be 1993 not
2003 as reported in the
FGDC Metadata

" GAP data deleted from
NUMA land use trends
research methodology

" Recalculate temporal land
use transitions and urban
growth monitoring metrics
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NUMA Project Timeline

® 3rd Quarter FY06 Plans

" Human-Induced Land Transformations Analysis
" Design population analysis module

" Land Use Modeling

" Generate Austin and San Antonio Economic Areas
statistical landscape change estimates

" [nvestigate implementing Urbanization Logical Data
Model as a physical model for simulating landscape
change within Economic Areas




NUMA Project Timeline

" FYO7/

" Select (4) Economic
Areas based on Gross
Regional Product and
Population rankings

® Fach Economic Area
selected would be
from a unique Core-

Based Statistical Area e e RPN e P
tier and Economic | o e Lo

Region
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Economic Area Comparative Analysis

" Urban land growth rate
exceeding urban
population growth

" Urban growth occurring
faster in exurban
landscapes

" Majority of urban growth
spreading into rural
landscapes

Urban Aggregation Index Comparison

" Process of urbanization
and urban land patterns
varies between
Economic Areas
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Conclusions — Future Urbanization

San Antonio and Austin are
southern anchors for I-35
Megapolitan corridor

Peripheral urban expansion via
Texas State Highway 130 and
Trans-Texas Corridor

Toyota manufacturing plant will
support future economic growth
for the San Antonio Economic
Area

Austin-Round Rock Metropolitan
Statistical Area ranked #10
nationwide in high-tech growth
(1990-1998)

Austin & San Antonio
Metropolitan Statistical Areas’
population projected to increase
from 2.8M in 2000 to 4.8M by
2040
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Additional Information

= (303) 202-4318

B RMGSC NUMA investigation

" rockyitr.cr.usgs.gov/rmgsc/m
ain/regionalMonitoring.htm

" rockyweb.rocky.cr.usgs.gov/
numa

B USGS Urbanization research

" |andcover.usgs.gov/urban/int
ro.asp

" pubs.usgs.gov/circ/2004/circl
252/

" |andcover.usgs.gov/urban/inf
o/factsht.pdf
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